Factors influencing regional differences in intestinal absorption of UK-343,664 in rat: possible role in dose-dependent pharmacokinetics.
The objective of this study was to evaluate potential contributions of intestinal export and metabolism to the oral dose-dependent pharmacokinetics of the human cGMP-specific phosphodiesterase type 5 inhibitor, UK-343,664. Differences between jejunal and ileal handling of this CYP3A and P-gp substrate were investigated. CYP3A and P-gp display differing activities in the upper and lower mammalian small intestine and their impact on variable drug absorption can be mechanistically assessed for individual compounds with in situ perfusion of rat's small intestine. Isolated segments of rat jejunum and ileum were perfused with UK-343,664 solution and measurements were made as a function of drug concentration for dose dependence and in the presence of CYP3A and P-gp inhibitors. Intestinal permeability and metabolism were measured by total drug disappearance and major metabolite, UK-347,334 (N-desethyl metabolite), appearance in the intestinal lumen. Intestinal tissue and mesenteric blood measurements of drug and metabolite were also determined. The effective permeability (P(eff)) of UK-343,664 and metabolite formation (F(met)) increased as a function of concentration. Regional differences in P(eff) and F(met) were observed with low-intestinal metabolism of UK-343,664 in both regions (<10%). P-gp inhibition caused significant increase in P(eff) and F(met) in jejunum and ileum while ketoconazole, a P-gp and CYP3A inhibitor, has only limited effect on metabolism. In conclusion, UK-343,664 absorption is mainly regulated by P-gp in jejunum and ileum while CYP3A intestinal metabolism has minimal effect. This role of P-gp could explain the dose-dependent pharmacokinetics of UK-343,664 and its unusual behavior of t(max) as a function of dose.